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A/B test A comparison test used in web design to test and guide user experience 
design decisions. 
 
Breadcrumbs A website navigation element that helps a user maintain a sense of 
location within a website. Breadcrumbs are usually a horizontal series 
of links near the top of a web page that provide users with a “trail” to 
retrace their “steps.” 
 
Content box A block of text on a website. 
 
Focus group A guided discussion with a small group of people to gather opinions 
and impressions on a particular topic. 
 
Icon A symbol or pictogram that represents a particular feature or function 
on a website 
. 
Menu An organized hierarchy of links on a website. 
 
Navigation Methods by which a user gets from page to page within a website. 
Navigation may consist of buttons, text links, dropdown menus, icons 
and/or breadcrumbs. 
 
The fold A term adopted from the newspaper industry and used to describe the 
bottom of the viewing area on a computer screen, tablet, or mobile 
device. 
 
Sticky navigation Website navigation that has a fixed position and is always in view no 
matter how far a user scrolls down that page. It is usually fixed at the 
top of the page and is also known as a sticky header. 
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How information and navigation are presented on a website can greatly impact one’s 
ability to successfully use the site. While this is an important consideration for all audiences, it 
is especially important for older adults. Decreases in visual acuity, working memory, and the 
ability to block out distractions can greatly impact the successful use of a website and, 
therefore, the overall user experience for older adults. Compounding these issues, it has been 
observed web designers often do not take into consideration the usability needs of older adults. 
This is unfortunate, since the world population is experiencing an unprecedented increase in 
the average age of the population. By 2017, roughly half of the population of the United States 
will be fifty years of age or older (Nielsen & BoomAgers, 2012). Baby boomers, the generation 
born between 1946 and 1964, are the fastest growing cohort on the Internet today (Moran, 
2013; Spiezle & Shambaugh, 2001; Wagner et al., 2014). Despite extensive research into 
website usability for older adults, data on website design and navigation guidelines—
specifically for touch-screen tablets—is scarce. This is an area of opportunity and relevance, 
since the use of touch-screen tablets by older adults is rapidly expanding. To facilitate the 
creation touch-screen tablet experiences inclusive of older adults, this study examines what is 
known about aging, older adults, in general, and baby boomers, in particular, and website 
usability best practices. This study explores the perceptions and opinions for adults ages 50-68 
on two popular navigation techniques frequently found on touch-screen devices—long, 
scrolling home pages and hiding the menu under a symbol commonly referred to as a 
“hamburger icon.” The ultimate goal of this research is to expand knowledge in this area and 
provide recommendations and directions for future research.  
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CHAPTER 1: INTRODUCTION 
 
1.1 Overview 
The world population is experiencing an unprecedented increase in the average age of 
the population (Farage, Miller, Ajayi, & Hutchins, 2012; Ortman, Velkoff, & Hogan, 2014; 
Wagner, Hassanien, & Head, 2014). By 2017, roughly half of the population of the United 
States will be fifty years of age or older (Nielsen & BoomAgers, 2012). Within this segment, 
it is widely recognized the demographic currently nearing or entering their retirement years, 
commonly referred to as the baby boom generation, is the most highly educated and most 
affluent generation the United States has ever seen. They constitute thirty-five percent of the 
American adult population and control nearly seventy percent of the disposable income in the 
U.S. (Nielsen, 2012). As this generation has moved through history, they have had a major 
influence on shaping our society. As they move into their retirement years, this is projected 
to continue. Baby boomers are a major demographic and the influence they exert on our 
society cannot be ignored.  
As people age, they experience natural declines in their physical and mental 
functions. These declines affect how they interact with their environment, including their 
interactions with websites. It has been well documented that older adults often experience 
difficulty using and navigating websites, and website usability recommendations for older 
adults abound (Barros, Leitão, & Ribeiro, 2014; Bossini & Moreno, 2014; Chadwick-Dias, 
McNulty, & Tullis, 2003b; Chisnell & Redish, 2004; Chisnell, Redish, & Lee, 2006; 
Kurniawan & Zaphiris, 2005; National Institute on Aging, 2009; Spiezle & Shambaugh, 
2001). However, it has been observed that most designers do not consider these guidelines 
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when designing interactive experiences (Farange et al., 2012; Meyer, 2014; Nielsen & 
BoomAgers, 2012; Orlov, 2011). This is unfortunate and short-sighted, since older adults are 
the fastest growing online user group (Moran, 2013; Spiezle & Shambaugh, 2001; Wagner et 
al., 2014). Older adults comprise one-third of all Internet users in the U.S. (Nielsen, 2012), 
and per capita, outspend younger adults online by two-to-one (Brecht, 2014). To create 
online experiences inclusive of older adults, it is imperative for web designers to pay greater 
attention to the website design needs of this important cohort.  
Despite extensive research into website usability for older adults, data on website 
design and navigation guidelines specifically for touch-screen tablets are scarce. Scarcer still 
are studies that focus on the baby boom generation. This is an area of opportunity and 
relevance, since the use of tablets by older adults is rapidly expanding. Surveys indicate 
approximately one-third of people ages 50-68 own a tablet—a figure relatively comparable 
with the rest of the U.S. adult population (Brecht, 2014; Zickuhr, 2013). How do baby 
boomers interact with tablet technology and what are their viewpoints for navigating 
websites on tablet devices? Further supporting the need for more investigation on the use of 
touch-screen devices by older adults, scholars suggest touch-screens are easier for older 
adults to use, since fine motor skills, such as those needed to manipulate a computer mouse, 
are not needed (Chang et al., 2014; Hollinworth, 2009). 
With the massive shift in the average age of the population, the growing use of the 
Internet, and the increase in touch-screen ownership by older adults, a study of design 
conventions for tablet devices is an area ripe for exploration. This study aims to examine what is 
known about aging, older adults, in general, and baby boomers, in particular, and website 
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usability best practices. It will then expand this knowledge through a study involving website 
navigation on tablet devices with adults from the baby boomer cohort, ages 50-68. 
 
1.2 Problem Statement 
Many sources have remarked that designers and marketers have been slow in 
responding to the aging demographic. For decades, advertisers have been accustomed to 
focusing the bulk of their efforts on the eighteen to forty-nine year-old audience. Consequently, 
they have developed a stereotype that the older a person, the less valuable he or she is as a 
consumer (Nielsen & BoomAgers, 2012). As Matt Carmichael for AdAge put it, once 
consumers turn 50, they are lumped into “the marketing wasteland of seniors” (2013, para. 2).  
Although some major retailers are beginning to respond to the population shift by 
directing more marketing efforts towards the fifty-plus market (Carter & Vega, 2011; 
Stringfellow, 2011; 2012), extant literature also contends more must be achieved. To 
successfully connect with this cohort, both marketers and designers need a better 
understanding of what matters to this very large, very diverse constituency (Farange et al., 
2012; Meyer, 2014).  
Although the subject of designing for the aging population has emerged as a hot topic 
in recent years, the need has been predicted for quite some time. In 2001, Spiezle and 
Shambaugh urged, “Our society is changing, and the way we communicate must change with 
it. Standards in design regarded as acceptable in a youth oriented culture will simply not meet 
the needs of an aging population” (p. 3).  
More than ten years later, the challenge persists. Recent literature points out most of 
those doing the marketing and designing are not members of this fifty-plus cohort. 
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Researchers have observed young professionals’ views of older adults tend to be biased, and 
therefore, they fail to truly comprehend and effectively respond to the unique needs of this 
audience (Nielsen & BoomAgers, 2012; Orlov, 2011).  
This issue particularly is evident in web design. There have been many studies 
investigating website usability for older adults in the past fifteen years, and it has been 
consistently noted that older adults experience increased difficulty in using and navigating 
websites. The difficulties are due to a variety of factors, including natural outcomes of aging, 
such as reduction in vision, sense of touch, working memory, and manual dexterity, as well 
as overall differences in life experiences, such as not growing up with computers. Unlike the 
younger adults of today, who have been using computers since they were toddlers, computers 
as we know them today did not exist when baby boomers were growing up and coming of 
age (Arch, 2008; Chadwick-Dias, McNulty, & Tullis, 2003b; Chisnell & Redish, 2004; Czaja 
& Sharit, 2009; Fisk, Rogers, Charness, Czaja, & Sharit, 2009; Gregor, Newell, & Zajicek, 
2000; Hisham & Edwards, 2007; Hunt, 2004; Kurniawan & Zaphiris, 2005; Nini, 2006; 
Seidler et al., 2010; Shephard, 1998; Siple, 2009; Soltis, 2005; Spiezle & Shambaugh, 2001).  
In web design, how information and navigation are presented can greatly impact an 
older adult’s ability to successfully use a website. On the surface, it may seem designing for 
aging audiences may be as simple as making the type bigger and the contrast greater. 
However, it involves more than this. As Siple (2009) contends, “We need to understand the 
mechanisms that underlie these changes if we are to design products that interface well with 
older adults’ cognitive abilities” (p. 10). 
Two newer trends in web design are websites with long, scrolling pages—especially 
home pages—and hiding the menu under an icon consisting of three stacked horizontal 
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lines—a symbol commonly referred in Internet jargon as a hamburger icon. These two trends 
have come into existence, due to the growth in mobile phone and tablet devices, plus the 
need to deal with the limited screen real estate afforded by those smaller devices. Long, 
scrolling pages are usually quite graphical, but also tend to be quite lengthy, so only a small 
portion of the information is visible at any given time (Figure 1). A search of the literature 
did not uncover any existing research into the use of long, scrolling web pages by older 
adults or people of any age for that matter.  
While a long, scrolling home page provides the user with a sampling of the 
information that lies within the website, the full navigation on mobile and tablet devices can 
often be found by clicking on a small area in the upper right or left corner of the website. The 
area usually displays the hamburger icon, but is sometimes accompanied by text that says 
“Menu.” Sometimes there is only the word “Menu” and no hamburger icon.  
Although it is a seemingly newer tool, the hamburger icon actually dates to more than 
thirty years ago. The earliest documented use can be traced to an interface design for the 
Xerox Star personal workstation in 1981 (Figure 2) (Alday, 2014; Quora.com, 2014; 
Vimeo.com, 2013). Not until recently has the hamburger icon become popular in web design 
and mobile applications (Figure 3). Indicators of its emergence include a March 2012 blog 
post by web designer, Andy Clarke, calling for a standard navigation icon for responsive 
design, and an October 2012 Twitter post by Mark Kawano, who declared the hamburger 
icon the “biggest mobile UI trend of 2012” (2012, para. 1)  
By 2014, the hamburger had established itself as a common user interface element in 
web design. Its primary use has been on apps and responsive websites, but it has occasionally 
been seen on traditional desktop sites.  
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Figure 2. First Known Use of the Hamburger Icon  
(Source: https://vimeo.com/61556918#t=1265s) 
 
    
Figure 3. Hamburger Icon with a Dropdown Menu (Source: Starbucks.com). 
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Although widely used, the hamburger is not without its critics. Heated debate on the 
topic and A/B tests comparing different design variations can be found in blogs and news 
articles throughout the Internet. Most acknowledge the usability shortcomings of the 
hamburger icon, but, at the same time, lament that mobile and tablet screens simply do not 
allow all navigation options to be visible at the same time. In 2014, some articles and blog 
posts examined the results of A/B tests of hamburger icons on mobile devices. However, 
they were mostly informal tests and generally acknowledged as inconclusive (Bawcombe, 
2014; Foster, 2014a, 2014b; Laja, 2014; Moth, 2014; Sherwin, 2014; Zumbrunnen, 2014). 
For example, an A/B test for Booking.com found changing the hamburger icon to the word 
“Menu” had no significant impact on user behavior (Moth, 2014). To the contrary, a series 
of A/B tests on CaffieneInformer.com revealed a hamburger icon with a border received 
more clicks (or taps) than a simple hamburger icon, and the word “Menu” with a border 
and no hamburger received the most clicks of all (Foster, 2014b). However, when Foster 
compared user engagement statistics, such as time on page, bounce rate, and pages per 
visit, he was surprised to discover no significant difference in performance between the 
hamburger icon and “Menu” (2014b). Users may have been clicking on the button that said 
“Menu” more than the hamburger icon, but they were not navigating any further into the 
website. Yet, another A/B test for an online store showed a brightly colored button 
containing a hamburger icon and the word “Menu” resulted in greater sales. Clearly, there 
is much yet to learn about the effectiveness of the hamburger icon and the best ways to 
present it. 
It is hypothesized long, scrolling home pages and hiding the menu under a 
hamburger icon may create problems for older adults. Long, scrolling home pages and 
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hamburger icons, by their nature of having a number of items out of sight at any given 
time, are thought to increase the load on working memory when using a website. This is 
because users must remember what they just read but no longer can see because they have 
scrolled further down the page. They must also remember what section of the website they 
are in, since the main menu is not visible. Long, scrolling home pages and hamburger icons 
have the earmarks of running contrary to usability heuristics for older adults, because 
people experience a decline in working memory as they age. To design effectively for all 
user groups, it is essential for designers to have a better understanding of the physical and 
cognitive considerations of older adults, and what web design can do to be inclusive of this 
growing, influential cohort. 
 
1.3 Purpose of Study 
The aging of the population in the United States and around the world will continue 
for many decades to come. Because effective graphic design is about communication and 
problem-solving, and not just about creating visually appealing materials, it is imperative 
designers consider the natural physiological changes associated with aging when they design. 
Otherwise, they are creating products, communications, and interfaces that create barriers for 
those over fifty years of age and, therefore, are alienating an entire generation and not doing 
their job of connecting with consumers (Forbes & Orlov, 2011; Parks Associates, 2013; 
Sayago, Sloan, & Gibson, 2011; Wagner et al., 2014). 
Much research has been devoted to the study of aging and general design guidelines 
for older adults, both online and offline. However, a review of the literature revealed very 
little investigation into website design and navigation on touch-screen tablets for adults over 
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fifty years of age, even though recent studies indicate that approximately one-third of people 
ages 50-68 own a tablet, nearly the same as the remainder of the U.S. adult population 
(Brecht, 2014; Zickuhr, 2013). Scholarly works suggest touch-screen interfaces are easier for 
older adults to learn and use than a traditional desktop or laptop computer, and can help 
offset computer interaction issues caused by natural declines of aging, such as difficulty 
using a computer mouse. However, the studies are limited and many opportunities for 
investigation remain (Barros, Leitão, & Ribeiro, 2014; Chang, Tsai, Chang, & Chang, 2014; 
Irwin & Sestim 2012; Piper & Hollan, 2013).   
The data make it clear that greater overall awareness of how to effectively connect 
with and design for the fifty-plus market is a relevant area of study. As graphic designers 
create products, collateral, and websites, they must do thoughtfully and in a manner inclusive 
of adults over fifty years of age. 
In particular, design of websites and navigation methods is, and will continue to be, 
an area of prime importance as web technology continues to advance. Furthermore, with the 
increase in ownership of touch-screen tablets and indications these devices are well-suited  
to an aging population, research into best practices for tablet navigation for people fifty-plus 
is needed. 
This study will attempt to gain better insight into the opinions of adults ages 50-68 on 
tablet navigation, specifically focusing on long, scrolling home pages and containing the 
menu under a hamburger icon. The goal is to provide recommendations for the 
appropriateness and long-term viability of these two design conventions. 
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1.4 Research Questions and Methods 
This study sought to answer the following research questions in regards to tablet 
navigation and adults ages 50-68: 
RQ1. When people ages 50-68 see a “long scroll” home page design, are they 
aware they can scroll up and down? 
 
RQ2. What are their opinions of long, scrolling home pages? 
 
RQ3.  When they encounter a website that hides its navigation under a  
 hamburger icon, do they understand the purpose for this icon? 
 
RQ4.  What are their opinions on the menu hidden under the hamburger icon?  
 
To answer these questions, small group discussions were conducted with adults ages 
50-68. During the sessions, participants interacted with a website prototype on an Apple iPad 
that featured a long, scrolling home page and hidden navigation identified with a hamburger 
icon. The sessions were video recorded and a transcript was created. 
To analyze the qualitative data, a technique known as Constant Comparison Analysis 
(CCA) was used. In A Qualitative Framework for Collecting and Analyzing Data in Focus 
Group Research (2009), researchers Onwuegbuzie, Dickinson, Leech, and Zoran recommend 
CCA for the analysis of focus groups, especially when the study uses more than one focus 
group. In CCA, the data are divided into small groups, and the researcher assigns a 
description or code to each group. The codes are then categorized and themes are developed 
that summarize the data.  
 
1.5 Significance of the Study 
According to the 2010 Pew Internet & American Life Project report on generations, 
adults currently between the ages of fifty and sixty-eight make up thirty-three percent of the 
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U.S. Internet-using population. This is a significant number when compared with the 
Internet-using population of people currently ages 22-37 (Millennials) at thirty-five percent, 
and those ages 38-49 (Gen Xers) at twenty-one percent (Zickuhr, 2010). 
Although people age fifty and older make up a large segment of the Internet-using 
population, scholars tend to agree that websites, usually created by designers in their twenties 
and thirties, often do not take into consideration the needs of those age fifty and older. There 
is also a general consensus that design to benefit older adults is beneficial for everyone 
(Chadwick-Dias et al., 2003b; Chisnell & Redish, 2004). To this point, long, scrolling pages 
and hidden menus appear to go against usability heuristics for older adults. To the best of this 
researcher’s knowledge, this is the first study of its kind to explore the opinions older adults 
have in regards to long, scrolling home pages and hamburger icon menus on tablet devices. 
Gathering impressions of how people ages 50-68 perceive and interact with these items is an 
important first step to gain a better understanding of the usefulness and suitability of these 
two design conventions and to lay the groundwork for further study. 
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CHAPTER 2: REVIEW OF LITERATURE 
 
2.1 Overview 
To gain a better understanding of best practices in designing web interfaces and web 
navigation systems inclusive of people age fifty and older, it is important to first understand 
why the aging population is a worthwhile area of study, in general, and, in particular, what is 
significant and unique about this cohort. Furthermore, it is necessary to possess an awareness 
of the various facets of aging, the changes people experience as their bodies age, and the 
ways these changes affect how they use the Internet. We will also review the existing website 
design recommendations for older web users and the general design principles related to 
inclusive design.  
 
2.1.1 Time frame and scope 
This literature review includes materials published or presented between 1990 and 
2014. In 1990, use of the hamburger icon by the 1981 Xerox Star personal computer was 
documented at the 1990 Association for Computing Machinery Computer-Human Interaction 
(ACM CHI) conference. The materials reviewed included more than one hundred journal 
articles, conference papers, presentations, reports, books, book chapters, white papers, 
websites, and news articles. Topics included the aging population, definitions of aging, 
generational labels, physiological aspects of aging, website usability for older adults, Internet 
use by older adults, marketing to older adults, inclusive/universal design, assistive design, and 
transgenerational design. Every attempt was made to collect the most recent, relevant literature, 
although some older studies and articles provided interesting insights not found in more current 
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works. Searches were conducted via the Iowa State University online library database and 
expanded beyond the library collections. The Google search engine was also used for keyword 
searches when the ISU database did not produce the desired results. Additionally, some of the 
bibliographies of research papers provided useful leads to additional relevant and valuable 
references. The literature review is organized as follows: 
 The aging population  
 Anticipated impacts to society 
 Common generational categorizations 
 An in-depth look at the baby boomer generation 
 The stages and physiological aspects of aging 
 Website and device usage data 
 Existing website design recommendations  
 Design considerations related to inclusion of older adults 
 
2.2 The Aging Population 
As discussed, the average age of the population is experiencing an unprecedented 
increase worldwide (Farage, Miller, Ajayi, & Hutchins, 2012; Ortman, Velkoff, & Hogan, 
2014; Wagner, Hassanien, & Head, 2014). This is resulting in a major shift in the 
demographics of the world population, and with this, major impacts to society that will last 
for decades to come. Lower fertility rates and increasing life expectancies are the primary 
contributors to this situation (Ortman, Velkoff, & Hogan, 2014). 
According to the U.S. Census Bureau, the United States has the largest number of 
adults ages 65 and older among developed countries (Ortman, Velkoff, & Hogan, 2014). This 
15 
is due in part to the population surge witnessed in the eighteen-year period after World War 
II from 1946-1964, commonly referred to as the baby boom. The members of this generation 
are commonly referred to as baby boomers or boomers. In 2011, the first of the baby 
boomers turned sixty-five. In 2012, according to the U.S. Census Bureau, the estimated 
population of U.S. citizens aged sixty-five and older was 43.1 million, or 13.7 percent of the 
population (Ortman, Velkoff, & Hogan, 2014). By 2017, approximately half of the 
population of the United States will be fifty years of age or older (Nielsen & BoomAgers, 
2012). Additionally, by 2050, the population of those over sixty-five, compared to 2012 
figures of 43.1 million, is anticipated to nearly double to 83.7 million (Ortman, Velkoff, & 
Hogan, 2014). 
 
2.2.1 Societal impacts 
The aging of the population will have impacts throughout our society from healthcare 
and care facilities, to government programs, families, and businesses. In regards to 
healthcare, care facilities, and care givers, the growth of the older population will create an 
imbalance in the ratio of older adults to the rest of the adult population. The population 
imbalance will take its toll on the healthcare system, because there will be too few to 
adequately care for the growing elderly population (Czaja & Sharit, 2009; Redfoot, Feinberg, 
& Houser, 2013).  
Government programs, such as Social Security and Medicare, will experience 
financial struggles as they attempt to provide for the growing older population. Adult 
children will find themselves saddled with the responsibility of planning how to care for 
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their aging parents, as well as themselves, as they grow older (Redfoot, Feinberg, & 
Houser, 2013). 
Businesses, on the other hand, will have a significant opportunity to capitalize on serving 
the needs of this constituency. While the business potential is extraordinary, successfully 
connecting with the over fifty audience will require changes in how companies design their 
products as well as how they market and communicate with consumers (Parks Associates, 2013). 
 
2.3 Generational Categorizations 
A generation, for the purposes of this study, is “a group of people born and living 
during the same time” (Merriam-Webster, 2014, retrieved from http://www.merriam-
webster.com/dictionary/generation). Extensive demographic and psychographic research has 
gone into determining the collective traits and beliefs for each generation. However, 
generational labels and the exact range of birth years for a generation vary considerably.  
To illustrate this, a sampling of four different models is shown in Table 1.  













Millennials  1982‐2004  1977‐1992  1977‐1995  1983‐2001  
(“New Boomers”) 








1925‐1942  1937‐1945  1925‐1945   1929‐1945 (“Lucky 
Few”) 





One of the benefits of using generational categorizations is for tracking a cohort 
through time. Many marketing professionals use the data provided by generational profiles to 
determine the best ways to market to consumer groups. To more fully understand 
generational terms, such as “baby boomers,” let us briefly review some commonly-accepted 
categorizations.  
Two of the most noteworthy contributors to generational studies in recent years are 
William Strauss and Neil Howe. Although the concept of generations existed well before 
their research, Strauss and Howe built upon prior work, and together, they developed the 
Strauss-Howe Generational Theory. This theory was the cornerstone for their book 
Generations, which recounted the history of the United States through a series of 
generational biographies (1991). Strauss and Howe reasoned sharing a common “age 
location” in history shapes generations, and shared coming-of-age experiences and events 
create a “peer personality,” or a collective set of behavioral traits and attitudes.  
Kathryn Zickuhr, in her 2010 report on generations for the Pew Internet & American 
Life Project, based her generational classifications on work by Strauss and Howe. Zickuhr 
further segmented her model by differentiating between younger and older baby boomers. 
She asserted ample research supports the notion the two decades of boomers were 
sufficiently different to be divided into separate groups. Zickuhr also used the more generally 
accepted span of 1946-1964 to define the baby boom generation rather than Strauss and 
Howe’s span of 1943-1960 (2010). Because most sources, including the U.S. Census Bureau, 
define the baby boom as 1946-1964, this study also uses this range. 
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2.3.1 The power of the baby boom generation 
It has been widely noted that boomers are the best educated and most affluent 
generation the United States has seen. They are more likely to have, or have had, professional 
and managerial jobs. They are more racially and ethnically diverse. They are healthier and 
more active. They vote. They get involved. They have more disposable income. They do not 
intend to become stagnant and sedentary in retirement. They are different than the 
generations of older adults before them. (Carter & Vega, 2011; Nielsen & BoomAgers, 2012; 
Ortman et al., 2014; Parks Associates, 2013; Pruchno, 2012). These factors, combined with 
their sheer numbers, make them a powerful, influential group. 
 In the past few years, businesses and marketers have started to realize the revenue 
opportunities this audience offers and are responding with products and technologies targeted 
at the fifty-plus population. Many of these offerings are devices and technologies that help 
older adults age in place by continuing to live as independently as possible (Parks Associates, 
2013). However, marketing to baby boomers is not just about aging-in-place gadgets and 
technologies. According to an NBC-TV study, older consumers are increasing their spending 
on items not usually associated with their demographics. NBC found those ages 55-64 spend 
more on “home improvement, large appliances, casual dining, and cosmetics” than the 
average consumer, and they are just as likely to have “high-definition TVs, digital video 
recorders, and broadband Internet service” as people ages 18-24 (Carter & Vega, 2011, para. 
18-19). Online, older adults outspend younger adults by a ratio of two to one (Brecht, 2014). 
In a research report for AARP, Parks Associates (2013, p. 2) declared the “current 
market solutions are not meeting many of the needs and desires of this key consumer 
demographic.” They cited eight shortcomings, and, in particular, three stood out as being 
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especially relevant to designers and marketers. They emphasized that most of the current 
solutions are poorly designed, which reduces their usability and appeal to consumers. 
Furthermore, they argued the solutions tend to focus on the ailing segment of the older 
population, which “creates an unnecessary stigma.” From a marketing standpoint, they 
observed cutting-edge technology providers cater to younger audiences, which marginalizes 
and alienates older adults.   
Although the AARP study focused specifically on consumer-facing solutions and 
innovations for healthy living, the literature strongly suggests the situation is widespread, and 
not just limited to health products and services for the elderly. Nielsen & BoomAgers (2012, 
p. 2) repeatedly emphasize the business risks of ignoring the boomer audience, stressing they 
are “simply too valuable to ignore” and there is “much to be lost by passing them up.” From 
a visual communication standpoint, others argue designers must gain a better awareness of 
the graphical considerations of particular relevance to the over fifty demographic (Farange et 
al., 2012; Meyer, 2014), especially since many of those doing the marketing and designing 
are not part of the fifty-plus crowd. Supporting this directive, researchers have observed 
young professionals’ views of older adults tend to be biased. Therefore, they fail to truly 
comprehend and effectively respond to the unique needs of this audience (Nielsen & 
BoomAgers, 2012; Orlov, 2011). Spiezle and Shambaugh (2001, p. 3) declared, “Our society 
is changing, and the way we communicate must change with it. Standards in design regarded 
as acceptable in a youth oriented culture will simply not meet the needs of an aging 
population.” 
It is evident to help businesses effectively connect with the fifty-plus population, 
designers and marketers must become more aware of the unique requirements for reaching 
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this cohort. If they do not, they risk alienating an audience of more than eighty million people 
and missing out on tremendous opportunities (Nielsen & BoomAgers, 2012; Parks 
Associates, 2013).  
2.4 Defining Aging 
Old age does not occur overnight. One does not wake up one morning and suddenly 
assume the characteristics of an older adult. Aging is a gradual process, and no two people 
age exactly the same. An audience that ranges in age from fifty to ninety – or longer – is an 
incredibly diverse group (Gerontological Society of America, 2012). Attempting to make 
generalizations for such a large, varied cohort is tricky, and if we over-simplify by viewing 
older adults as one large group, researchers argue we overlook important considerations that 
could influence design. Furthermore, they caution designing for society’s least able may 
alienate the greater population (Chisnell & Redish, 2004). 
In developed countries, the classification of being an older adult is often associated 
with the official retirement age, usually between sixty and sixty-five. However, calendar age 
does not necessarily reflect one’s biological, psychological, social, or functional age (World 
Health Organization, 2014). 
While it is recognized there are different ways of measuring or classifying the stages of 
aging, the ways in which the stages are segmented vary greatly, and researchers do not agree 
on any one model. This can present challenges when discussing aging and interpreting data, 
since older adults have been classified by researchers in a multitude of ways, such as 50+, 60+, 
or 65+ years of age, or by seemingly random age ranges such as 62-83, 70-80, 55-82, and so on 
(Chisnell & Redish, 2004). 
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The stages of aging are typically classified by calendar age or by physiological 
changes involving mental and/or physical decline (Arch, 2008; Bailey, 2004; Chisnell, 
Reddish, & Lee, 2006; Frishberg, 2009). Because the fine nuances for each classification 
method can quickly become overwhelming, and because an exploration of age classifications 
is only one part and not the complete focus of this literature review, a sampling of four are 
described below to provide a brief overview of the variety of ways the stages of aging are 
defined. 
 
Shephard: Six Stages of Adulthood 
Dr. R.J. Shephard (1998, para. 2-3), created a classification system that consists of six 
stages of adulthood based on biological and physical stages of decline: “(1) young adulthood, 
20-35 years; (2) young middle age, 35-45 years; (3) later middle age, 45-65 years; (4) early 
old age, 65-75 years; (5) middle old age, 75-85 years; and (6) very old age, over 85 years.” 
 
Bailey: Four Stages of Adulthood 
In an attempt to establish common ground and to encourage all researchers to use the 
same age divisions when completing studies on aging, Bailey (2004, p. 73) reviewed the 
body of past research and from it, proposed a model with four stages of adulthood: “(1) 
young, 18-39 years; (2) middle-age, 40-59 years; (3) older, 60-74 years; and (4) old-old, 75+ 
years.” However, Bailey’s categorization does not seem to have caught on, since a review of 
the literature demonstrated researchers still use a variety of classifications.  
 
22 
Gregor, Newell, Zajicek: Physiological Classification of Older Adults 
Chronological age is only one factor in defining and segmenting older adults. Various 
aspects of normal aging affect individuals differently and at different times. Researchers 
Gregor, Newell, and Zajicek (2000, p. 1) developed a model that classifies people by unique 
characteristics that are independent of calendar age: “fit older people, frail older people, and 
disabled people who grow older.” 
 
Chisnell and Redish: Four Dimensions of Age 
In web design, a popular, well-respected user experience tool is the development of 
personas. Personas are the fictional embodiment of a website’s primary users. The purpose of 
creating personas is to help web teams and their clients more realistically focus on the needs 
of the site’s main audiences by “adding a layer of real-world consideration to the 
conversation” (Usability.gov, para. 3). To help web design teams determine the 
characteristics of older adult audiences and how best to serve them, Chisnell and Redish 
(2004) developed an approach for more accurately segmenting older audiences using a four-
tier continuum that accounts for differences in age, ability, aptitude, and attitude. User 
personas, who fall on the far left for each continuum, usually need less support and training, 
and can manage greater complexity. Those, who fall to the far right, often need more support 
and training, and less complexity. Chisnell and Redish encourage web teams to use this tool 
in conjunction with web user personas to help identify the level of support, training, and 
complexity of features or functionality their older users can effectively accommodate. In 
their report, these researchers state they believe this tool also has potential use for assessing 
potential and actual participants in usability and research studies.  
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As with all classification systems, the examples described here are generalizations 
and circumstances, such as disease, injury, and genetics that can impact each individual. This 
study will focus on individuals experiencing normal aging as opposed to those affected by 
chronic illness or disease.  
 
2.4.1 Physiological impacts of aging  
It is well documented that physical and mental functions decline as one ages. Most 
sensory organs experience reduced sensitivity, motor coordination and reaction time slows, and 
working memory and attention capacity diminish (Arch, 2008; Czaja & Sharit, 2009; Gregor, 
Newell, & Zajicek, 2000; Gribbons, 2005; Hunt, 2004; Kurniawan & Zaphiris, 2005; Nini, 
2006;  Seidler et al., 2010; Shephard, 1998; Siple, 2009; Soltis, 2005; Spiezle & Shambaugh, 
2001). In regards to website use, and specifically website navigation on a tablet device, the 
areas of decline most relevant are vision, dexterity and touch, and cognition.  
 
Vision 
Impaired vision is one of the most wide-spread ailments in the fifty-plus population. 
According to the Gerontological Society of America, almost all adults over age fifty-five need 
glasses at least part of the time (2012). The most common vision issues are described below. 
Presbyopia. Presbyopia is the gradual loss of flexibility in the lens of the eye, which 
makes it difficult to focus on objects up close (Arch, 2008; Gribbons, 2005; Salvi, Akhtar, & 
Currie, 2006; Spiezle & Shambaugh, 2001). 
Color perception. The lens yellows with age, making it difficult to differentiate 
between similar colors—especially blues, greens, and violets. At the same time, the 
24 
yellowing of the lens makes it easier to see warm colors, such as reds, oranges, and yellows 
(Arch, 2008; Gribbons, 2005; Salvi, Akhtar, & Currie, 2006; Spiezle & Shambaugh, 2001). 
Pupil shrinkage. Weakening of eye muscles causes a reduction in the size of the pupil, 
which results in less light getting through to the retina. At age sixty, the amount of light 
transmitted to the retina is sixty to seventy percent less than that for a twenty-year old. Eighty-
year-olds receive around eighty-five percent less light (Arch, 2008; Salvi, Akhtar, & Currie, 
2006; Spiezle & Shambaugh, 2001). 
Light adaptation. The ability for pupils to swiftly constrict or dilate slows with age, 
making it difficult to easily adapt to sudden changes in lighting conditions (Salvi, Akhtar, & 
Currie, 2006). 
Contrast sensitivity. Various factors contribute to difficulty reading when the 
contrast between the text and the background is not sufficient (Arch, 2008; Gribbons, 2005; 
Salvi, Akhtar, & Currie, 2006; Spiezle & Shambaugh, 2001). 
Sensitivity to glare. As the lens becomes less transparent, people experience a 
greater sensitivity to glare (Arch, 2008; Gribbons, 2005; Salvi, Akhtar, & Currie, 2006; 
Spiezle & Shambaugh, 2001). 
Disease. In addition to the natural aging of the eyes, older adults may be affected by 
eye diseases, such glaucoma, cataracts, and macular degeneration (Arch, 2005; Gribbons, 
2005; Spiezle & Shambaugh, 2001). 
 
Dexterity and Touch 
Studies indicate that manual dexterity decreases with age, due to a complex 
interaction of factors including reductions in strength, sense of touch, and attention capacity 
25 
(Martin, 2009). Diminished sense of touch makes it more difficult to discern when one has 
made full contact with a surface (such as swiping or tapping on a touch-screen tablet). 
Reflexes become slower, and conditions, such as arthritis, make it difficult to grip and hold 
items (Farage et al., 2012).  
 
Cognition 
 In addition to physical declines, the body typically experiences declines in cognitive 
abilities, such as attention, working memory, and multi-tasking, which can directly affect 
website use and the ability to successfully navigate a website (Gribbons, 2005). 
The ability to stay focused, effectively access working memory, and manage multi-
taking are interrelated functions. Research has indicated that adults ages 60-80 have much 
greater difficulty suppressing irrelevant information, which, in turn, directly interferes with 
their attention and memory performance. In other words, to remember what is relevant, a 
person must be able to effectively ignore irrelevant information (Gazzaley, 2009; Solesio-
Jofre et al., 2011). Additional studies suggest the ability to quickly recover from an 
interruption that requires shifting attention or multi-tasking is also more difficult for older 
adults (Cashdollar et al., 2013; Gazzaley, 2009). 
 
2.4.2 How physiological decline affects website use 
Physiological declines can affect website use in adults over fifty years of age in many 
ways. We will only generally discuss some of these aspects here. Worsening vision inhibits the 
ability to read information on screen and/or differentiate certain colors, such as blues, greens, 
and violets. Many adults over age fifty wear corrective lenses to compensate for worsening 
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vision, but this also makes it more difficult to work at a computer. Text or images are not 
always in crisp focus, and people must often lean forward or tilt their heads back to read small 
text, which can cause neck and shoulder pain and fatigue. Diminished sense of touch, eye-hand 
coordination, and a decline in manual dexterity can make targeting and clicking with a 
computer mouse difficult and frustrating (Gerontological Society of America, 2012; Spiezle & 
Shambaugh, 2001). The extra effort involved in targeting and clicking a computer mouse can 
also contribute to fatigue (Gerontological Society of America, 2012; Spiezle & Shambaugh, 
2001). Reduction in the ability to ignore distractions and irrelevant information, plus a decline 
in working memory can impact the ability to successfully navigate websites and complete tasks 
efficiently (Clapp, Rubens, & Gazzaley, 2009; Gazzaley, 2009; Solesio-Jofre et al., 2012). A 
cluttered interface or vague labels on navigation and buttons can distract, confuse, and frustrate 
users (Chisnell & Redish, 2004; Chisnell, Redish, & Lee, 2006). 
 
2.5 Website and Device Usage Data for Older Adults 
 More and more adults over the age of fifty are going online to the Internet. In regards 
to Internet usage, the baby boom generation is thirty-three percent of the online population in 
the United States (Table 2). This is a significant number when compared with the Internet-
using population of Millennials and Gen Xers (thirty-five percent and twenty-one percent, 
respectively) (Zickuhr, 2010). All combined, Boomers, the Silent Generation and the G.I. 
Generation account for forty-one percent of the Internet-using population. Within each 
cohort, eighty-one percent of Younger Boomers, seventy-six percent of Older Boomers, fifty-
eight percent of the Silent Generation, and thirty percent of the G.I. Generation were online 
in 2010 (Table 3) (Zickuhr, 2010).  
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Millennials 1977‐1992 18‐23 22‐37 30 35
Gen X 1965‐1976 34‐45 38‐49 19 21
Younger Boomers 1955‐1964 46‐55 50‐59 20 20
Older Boomers 1946‐1954 56‐64 60‐68 14 13
Silent Generation 1937‐1945 65‐73 69‐77 7 5



















 Traditionally, desktop and laptop computers were the way people accessed the 
Internet. In recent years, however, touch-screen devices, such as smartphones and tablets that 
can access the Internet, have become popular. 
The majority of adults in the United States own cell phones, including adults over fifty 
years of age. Eighty-nine percent of people ages 50-64 and seventy-seven percent of those over 
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age sixty-five own cell phones. However, only forty-five percent of people ages 50-64 and 
eighteen percent of those over sixty-five own smartphones (Rainie & Smith, 2013).  
 Like smartphones, the adoption of tablets by those over age fifty has room for growth, 
but the increase in ownership over a short span of time is very encouraging. A 2010 study 
reported only four percent of Americans ages 47-56, three percent of ages 57-65, and one 
percent of ages 66-74 owned a tablet (Zickuhr, 2011). However, just three years later, 
Zickuhr (2013) reported thirty-two percent of 50-64-year-olds reported owning a tablet, and 
eighteen percent of those age sixty-five and older owned one (Table 4).  
Table 4. Distribution of Tablet Ownership in the United States 
Who Owns Tablet Computers 
Percentage of American adults ages 18+ within each group who own a tablet computer  
Age April 2012 May 2013  Change 
18‐29  20%  34%  +14% 
30‐49  26%  44%  +18% 
50‐64  14%  32%  +18% 
65+  8%  18%  +10% 




2.6 Website Usability Guidelines for Older Adults 
Through the years, researchers and industry professionals have proposed many web 
usability guidelines for older adults (Barros, Leitão, & Ribeiro, 2014; Bossini & Moreno, 
2014; Chadwick-Dias, McNulty, & Tullis, 2003b; Chisnell & Redish, 2005; Chisnell, Redish, 
& Lee, 2006; Kurniawan & Zaphiris, 2005; National Institute on Aging, 2009; Spiezle & 
Shambaugh, 2001). Many of the guidelines created in the last ten to fifteen years are very 
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similar to each other and take into consideration the physiological aspects of aging addressed 
earlier in this review. Because most lists of guidelines are quite lengthy and contain many 
similarities, two of the most comprehensive examples for general website design are discussed 
here, along with a more recent study involving navigation on touch-screen smartphones.  
Researchers Chisnell and Redish (2005) developed a set of heuristics as part of a 
project commissioned by AARP in 2004. Chisnell and Redish evaluated fifty websites, and 
evaluated and built upon existing usability heuristics. The outcome was a set of guidelines 
divided into “interaction and navigation, information architecture, visual design, and 
information design.” The guidelines included items, such as “use conventional interaction 
elements; make it obvious what is clickable; make clickable items easy to target and hit; 
minimize vertical scrolling and eliminate horizontal scrolling; provide clear feedback on 
actions; make the structure of the website as visible as possible; clearly label content 
categories; implement the shallowest possible information hierarchy; make pages easy to skim; 
make elements on the page easy to read; make sure text and background colors contrast; use 
adequate white space; use the users’ language, minimize jargon and technical terms” (Chisnell 
& Redish, 2005, pp. 52-56). 
Although the guidelines were developed based on older users, these researchers argue 
many of their findings are relevant to all users. At the same time, they also emphasize theirs is 
not a comprehensive list of rules for good design—simply those factors their research revealed 
were of special significance to older adults (Chisnell, Redish, & Lee, 2006). 
Another set of guidelines by Kurniawan and Zaphiris (2005) was also developed 
around the same time period. Concerned by the lack of a standardized set of usability 
guidelines for older adults, Kurniawan and Zaphiris compiled and categorized guidelines from 
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more than one hundred academic papers. Their analysis resulted in a set of thirty-eight website 
design guidelines for older adults related to “vision, psychomotor skills, attention, memory, 
learning, intelligence, and expertise.” Most of their guidelines are essentially the same as 
Chisnell and Redish (2005). However, items which stand out as unique are recommendations 
that “graphics should be relevant and not for decoration; no animation should be present; icons 
should be simple and meaningful; extra and bolder navigation cues should be provided; links 
should be in a bulleted list and not tightly clustered; colors should be used conservatively; blue 
and green tones should be avoided; background screens should not be pure white or change 
rapidly in brightness between screens; and the main body of the text should be in sentence case 
and not all capital letters” (Kurniawan & Zaphiris, 2005, p. 131). 
More recently, some researchers investigated usability for older adults on touch 
screen devices. However, the studies are limited in number and many research opportunities 
remain—especially in the area of webpage design and navigation. Of the studies selected for 
this review, three were primarily mathematics- and engineering-based, and focused on 
gestural interactions, such as swiping and scrolling, and one- and two-handed gesturing 
(Chang et al., 2014; Hollinworth, 2009; Zhao Soukoreff, Ren, & Balakrishnan, 2014), and 
only two of these focused specifically on older adults (Chang et al., 2014; Hollinworth, 
2009). Another study examined how touch interfaces contribute to a psychological sense of 
ownership and endowment (Brasel & Gips, 2014). However, it was for general audiences— 
not just older adults. Two studies investigated smartphone navigation, interaction, visual 
design, and/or accessibility for older adults (Barros et al., 2014; Bossini & Moreno, 2014). 
Of these studies, Barros et al. (2014) contained the most relevant recommendations. The core 
findings from their study included advice to “be cautious about the use of ‘panorama and 
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pivot’ controls” (i.e., various methods of sliding side-to-side to view pages or objects that 
were otherwise off-screen); “use the home screen menu as a safe point of return; display all 
of the application’s main categories on the start screen; use the back button as a safeguard; 
take advantage of scrolling if the application requires it; provide generous spacing between 
items, especially if the page allows scrolling; use icons along with text when designing 
buttons; and be cautious about the positioning of interactive elements towards the edge of the 
screen” (pp. 375-376). 
 
2.7 Inclusive Design Considerations 
 There are several design approaches that address the needs of aging. They include 
universal design (also known as “inclusive design” or “design for all”), accessible design, 
adaptable design, and transgenerational design. The most widely embraced approach is 
universal design, a movement that has earned significant attention in recent years. The basic 
premise of universal design is to accommodate a wide range of people and abilities without 
specialized adaptations for disability or age. It is rooted in design for the built environment, but 
researchers note many of its principles are compatible with webpage design (Carr, Wier, Azar, 
& Azar, 2012; Farage et al., 2012). Universal Design consists of seven principles, consisting of 
“equitable use, flexibility in use, simple and intuitive use, perceptible information, tolerance for 
error, low physical effort, and size and space for approach and use” (Carr, Wier, Azar, & Azar, 
2012, p. 3). 
Comparatively, accessible and adaptable designs both address the needs of older 
adults, but do so through features and accommodations usually obtrusive, therefore, setting 
individuals apart and creating a stigma of being different or disabled. 
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Transgenerational design strives to create products and environments that support 
declines associated with aging, but are useful to all audiences. Some researchers argue 
transgenerational design can essentially be viewed as an outcome of universal design, since 
application of universal design principles should result in a design that is transgenerational 
(Carr, Wier, Azar, & Azar, 2012).  
Universal design promotes honorable objectives and the movement has raised 
awareness and advocacy for groups, which have historically been ignored. However, some 
argue that “universal design” and “design for all” is a very daunting, if not impossible, 
undertaking. They caution there is inherent risk in such an ideal, because it may result in 
designers taking the needs of older adults and disabled users into consideration only if it is 
convenient and attainable, or making accommodations as an “add-on extra to an otherwise 
well designed product” (Newell, Gregor, Morgan, Pullin, & Macaulay, 2011, p. 4). Instead, 
they advocate for the use of the term “inclusive” instead of “universal,” believing “inclusion” 
is more attainable, and in many cases, a more realistic goal.  
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CHAPTER 3: METHODOLOGY 
 
3.1 Methodology Overview 
The objective of this study is to employ focus group discussions to assess the 
opinions of adults ages 50-68 on two types of tablet navigation conventions—(1) long, 
scrolling pages and (2) hiding the menu under an icon commonly referred to as a 
“hamburger.” The methodology for this study was approved by the Institutional Review 
Board (IRB) at Iowa State University (IRB #ID14-604) (Appendix A).  
The research method—focus group discussions—was chosen for several reasons: (1) 
they are an appropriate method as an initial investigation into the proposed research questions, 
because they provide a forum for expression of opinions on concepts and ideas; (2) they allow 
for a wide range of views to emerge in a timely manner; (3) the format of focus groups is less 
threatening for older adults than one-on-one usability studies (Chisnell, Lee, & Redish, 2004; 
Loeb, 2006; Onwuegbuzie, Dickinson, Leech, & Zoran, 2009); and (4) focus groups, unlike 
usability tests, do not require “think aloud” protocol. Think aloud protocol has been shown 
difficult for older adults to perform when faced with a challenging task because it distracts from 
their ability to focus on the task at hand and interferes with short-term memory (Chisnell, Lee, & 
Redish, 2004; Fisk et al., 2009). 
Because past studies surrounding scrolling on desktop websites have been split, the 
facet of this investigation will be to observe whether the participants are aware they can scroll 
on tablet devices and gather their opinions of this technique. Furthermore, because working 
memory declines with age, it is hypothesized that hiding the menu under a hamburger icon 
could be counter-productive to successful website navigation. Thus, the other objective of this 
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study will be to observe whether the participants are aware of the purpose of the hamburger 
icon and collect their opinions about hiding the website navigation within this symbol. 
 
3.2 Website Prototype 
A website prototype was developed as a tool to aid in gathering focus group discussion 
insights. The prototype included a long, scrolling home page and navigation hidden under a 
hamburger icon (Figures 4 and 5). The prototype was designed to emulate an actual website 
through format, functionality, color, photographs, and icons, while at the same time remaining 
as generic as possible in terms of written content. This approach was chosen to encourage the 
participants to focus on the navigation elements and not be distracted with peripheral aspects, 
such as reading actual content, which might distract their attention. The design was optimized 
for vertical viewing, since horizontal viewing on a tablet is often the same, or nearly the same, 
as the desktop view for responsive websites. 
The prototype had a travel theme consisting of a large, tropical photo and a color 
palette of teal, pale turquoise, blue, white, and dark gray. A travel theme was chosen, since 
studies have shown this cohort is interested in travel (Nielsen & BoomAgers, 2012; Zickuhr, 
2010) and because this topic has the potential to appeal to a broad audience. Although blue, 
teal, and turquoise fall into the range of colors identified as difficult colors for older eyes to 
discriminate between, since yellowing of the eye lens as one ages reduces the amount of violet 
light registered, they were used for two reasons: 1) the goal was to keep the design as generic 
and understated as possible to not distract from the tasks at hand and 2) they were the most 
appropriate colors for a tropical travel theme. Furthermore, care was taken in the application of 
the colors to ensure good contrast, an important consideration with older audiences. The layout 
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was organized in a manner similar to many long, scrolling websites: icons were used to accent 
the three main content regions under the banner photo, and bands of color and medium-sized 
photos were used to divide the content further down the page. Tapping the hamburger icon 
revealed a dropdown navigation list that included a “Home” button and links to inside pages. 
Some of the items in the menu also contained sub-pages. Sections with sub-navigation were 
indicated with a plus sign in the dropdown menu. When a menu item with a plus sign was 
tapped, the dropdown navigation expanded to reveal the sub-navigation items. The inside pages 
consisted of several paragraphs of generic text accented by headings and subheadings.  
Additional ways to navigate the website included hyperlinks on the home page labeled 
“More ›,” a button to “Learn More,” and a button to “Read More Testimonials.” Each of these 
links took users to various inside pages. The footer of the website contained contact 
information for the fictitious company, an “About Us” paragraph, a list of the main navigation 
links, and social media icons. Additionally, tapping the logo in the website header would also 
return users to the home page. A search box was purposely omitted from the prototype, since 
it was not one of the items studied. 
 
3.3 Participant Recruitment and Screening Questionnaire 
Because baby boomers constitute the largest segment of the aging population, focus 
group participants were recruited from the cohort born between 1946 and 1964, or 50-68 years 
of age. The participants were further divided into younger and older boomers in the analysis. 
Younger boomers were those born between 1955 and 1964, or 50-59 years of age, and older 
boomers were those born between 1946 and 1954, or 60-68 years of age (Zickuhr, 2010). Data 
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Figure 4. Focus Group Prototype – Home Page Layout  
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Figure 5. Focus Group Prototype:   
Hamburger icon with dropdown menu primary navigation (top left), dropdown menu showing 
second level navigation (top right), and inside page (bottom left). 
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from the literature review did not reveal any significant reason to limit the focus groups to one 
specific gender, so both men and women were recruited for the study.  
The participants were recruited from the Iowa State University community and from the 
surrounding city of Ames, Iowa, via flyers, personal contacts, word-of-mouth and social media 
posting to the primary investigator’s Facebook page and the Ames People Facebook group. 
To offer informed insights during the focus group sessions, it was necessary for the 
participants to have a reasonable amount of experience with computers, smartphones, and/or 
tablets. To ensure this, a screening questionnaire was developed. The questionnaire was 
inspired by Chisnell, Lee, and Redish’s Profiles of Web Proficiency questionnaire (2004) and 
customized for this particular study. The intent was to ensure participants had been using the 
web for at least one-to-two years, spent at least five hours per week online, not including 
time writing or reading email, and had experience with and were comfortable using either a 
desktop computer, laptop computer, tablet, or smartphone.  
Those who responded to the flyer, emails, social media, or word-of-mouth were 
contacted by email or social media messaging for focus group screening. The screening 
questionnaires were completed between January 25, 2015 and February 12, 2015. Prior to 
completing the screening questionnaire, participants were presented with the Informed Consent 
Document. The time to complete the survey was approximately eight minutes. There were 
twenty-one respondents and all met the minimum web proficiency requirements described 
previously. Of the twenty-one respondents, three were men and eighteen were women.  
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3.4 Population and Sample 
Of the twenty-one people who completed the screening questionnaire, two had 
schedule conflicts, two did not show up for their session, and one was ill. Thus, the actual 
number of participants was sixteen: one man and fifteen women. Because there was only one 
male in this study, for confidentiality purposes, the responses have been adjusted to not 
identify the gender of the respondent and gender comparisons were not analyzed. Eleven of 
the participants were younger boomers and five were older boomers (Figure 6). Most 
reported having a college degree or advanced degree (Figure 7). The native language for 
fifteen participants was English. One participant’s native language was Spanish. All were 
conversationally fluent in English.  
Regarding their familiarity with the Internet, all sixteen participants indicated they used 
email as part of their daily routine (Table 5), and all had been using the web for activities other 
than email for more than two years. Outside of reading and writing email, participants reported 
spending a considerable amount of time on the Internet each week (Table 6). The lowest figure 
was five hours per week and the highest figure was forty hours per week. The amount of time 
across all participants averaged approximately fifteen hours per week online. The websites 
most frequented by the participants were Facebook, news websites, search engines, banks, and 
websites related to their jobs. 
In terms of device usage, all had been using either a desktop or laptop computer for 
more than two years (Figure 8) and were comfortable using these devices (Figure 9). Tablet 
usage was more varied, with six using a tablet for more than two years, two for one-two 
years, three for six months-one year, and five not using one. Nearly all who reported using a 
tablet indicated they were comfortable using it; only one reported being slightly 
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uncomfortable. Smartphone usage also saw some variation: ten indicated they had been using 
a smart phone for more than two years, three for one-two years, one for less than six months, 
and two said they did not use a cell phone. Of those who use smartphones, thirteen were 
comfortable using it and two were slightly comfortable. 
 
Figure 6. Age of Participants 
 
 
Figure 7. Education Level of Participants   
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Table 6. Number of Hours Online Per Week, Excluding Email 
How many hours do you spend on the web or Internet in an average week,  
not including the time doing email? 
1.1  5 hours per week  2.5 10 hours per week 
1.2  10‐14 hours per week  2.6 20 hours per week 
1.3  25+ hours per week  3.1 28 hours per week 
1.4  40 hours per week  3.2 10 hours per week 
2.1  10 hours per week  4.1 8‐10 hours per week 
2.2  10 hours per week  4.2 5‐7 hours per week 
2.3  10‐20 hours per week  4.3 20‐25 hours per week 











Figure 9. Comfort Level with a Desktop Computer, Laptop Computer, Tablet,  
and Smartphone 
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3.5 Focus Group Sessions  
After completing the screening questionnaire, participants were contacted by email or 
social media messaging to confirm their interest and availability. Focus group best practices 
recommend smaller group sizes when conducting sessions with older adults (Goodman, 
Dickinson, & Syme, 2004; Loeb, Penrod, & Hupcey, 2006) and qualitative research demands 
small samples, due to the very detailed nature of the interpretive work required (Anderson, 
2010). Thus, the recruitment goal for this study was to produce three to four groups 
composed of five to six people each, with a total of fifteen to twenty-four participants. The 
final result was four groups ranging from two to six people and a total of sixteen participants. 
After the groups were scheduled, each participant was sent a confirmation email as well as a 
reminder two days before the focus group session. 
 One session was held in a meeting room at the Iowa State University College of 
Design. The other three sessions were held in a meeting room at the Ames Public Library. 
The sessions were scheduled to last forty-five to sixty minutes instead of the standard focus 
group session time of ninety minutes to two hours. This aligned with focus group best 
practices for older adults, which recommend shorter durations (Loeb, Penrod, & Hupcey, 
2006). The sessions were recorded with video cameras and DSLR cameras in movie mode. 
Refreshments of cookies, a vegetable tray, and bottled water were available for participants. 
Technical difficulties during the first session resulted in only about half of the session 
recorded on video. The moderator took notes to compensate.  
When participants arrived at their session, they were given the Informed Consent 
Document to read and sign. Once everyone was checked in, video cameras were turned on, and 
the session began. The moderator read the focus group introduction script and each participant 
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was given an Apple iPad with the prototype loaded on the Internet browser. The moderator 
directed the session and took notes using a focus group note-taking matrix inspired by 
Onwuegbuzie et al. (2009). Although the tool was helpful in keeping the moderator on track 
and supplementing video recorded data, the researcher found it was difficult to use the tool to 
make detailed notations and facilitate the session simultaneously. Simply transcribing from the 
video proved the most effective method for this study. 
   
45 
CHAPTER 4: FINDINGS 
 
4.1 Data Analysis Overview 
 After the sessions were complete, a transcript in the form of an Excel spreadsheet was 
created by carefully watching and listening to the videos and supplementing with notes taken 
during the sessions when necessary. To identify underlying themes, Constant Comparison 
Analysis, as described in the methodology section of this study, was utilized (Onwuegbuzie 
et al., 2009).  
In the analysis, words and phrases frequently used by the participants were 
underlined in the transcript. Recurring themes were identified through careful examination 
of the underlined transcript. A short description, or “code,” was assigned to each theme and 
the related keywords and phrases were grouped with their respective code (Appendix B). In 
all, sixty-eight codes were assigned. The codes were then matched with one of the four 
research questions or placed in an “additional findings” category (Appendix C). Finally, the 
number of participants who remarked on a coded topic was tallied and a percentage 
calculated. In addition to group findings, the tally also identified how many respondents for 
each code were younger boomers (age 50-59) and older boomers (age 60-68) to determine 
if any patterns emerged. 
It is important to note during part of the first focus group, there was a technical issue 
with the video recording equipment. Therefore, there were no video data for three of the 
participants during the free exploration of the home page—two were older boomers. 
Because of the fluctuation in the number of participants documented for some of the 
codes due the video issue in session one and because this study contained a larger number of 
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younger boomers compared with older boomers, percentages were used instead of ratios for 
the quantitative analysis. Utilizing percentages allowed for greater consistency of 
measurement across the data sets and, in turn, allowed for more consistent interpretation and 
clarity in the presentation of the data.  
 
4.2 Results 
Through Constant Comparison Analysis and logging participants’ actions by viewing 
the videos, it was possible for quantitative data to emerge. This information, combined with 
qualitative data from the transcripts, helps paint a picture of a baby boomer’s views on the 
current state of tablet navigation. Due to the small sample size, the results are by no means 
conclusive and, therefore, should not be generalized to the overall cohort. However, the data 
do offer some fascinating insights and present several opportunities for further research.  
 
4.2.1 Research question one 
When people ages 50-68 see a “long scroll” home page design, are they aware they can 
scroll up and down? 
During the free exploration period when the participants were asked to take a minute 
to explore the home page, it was observed on video that more than half of the participants, 
53.85%, scrolled without an explicit hint from the moderator to scroll down the page (Table 
7). Younger boomers comprised a significantly larger portion of this data set compared to 
older boomers, with six of the younger boomers independently scrolling, compared to only 
one older boomer. Several of the participants required a hint from the moderator to actually 
scroll down the page. Of the 46.15% who required a hint, roughly one-third were younger 
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boomers and two-thirds were older boomers. Interestingly, only one person, a younger 
boomer, immediately scrolled as soon as the iPads were distributed and before the focus 
group questions had begun.  
Even though more than half of the participants scrolled without a prompt, three-
quarters of all participants commented minutes later that it was not immediately intuitive to 
scroll and/or they did not realize there was more on the home page until they took the 
initiative to interact with the site. The percentages of younger and older boomers reporting 
this was fairly even (72.73% of younger boomers and 80% of older boomers). 
In addition, the impact of experience using a tablet or smartphone on scrolling 
without a hint was measured (Table 8). Interestingly, experience on these devices did not 
seem to make a great difference, as least with the small sample size for this study. In fact, the 
one person who indicated they did not use a tablet or smartphone succeeded in scrolling 
without a hint. 
 
Codes for research question one: 
 Participant scrolled without a hint. 
 Participant scrolled with a hint. 
 Not immediately intuitive to scroll. 
 Participant did not realize he/she could scroll without a hint. 
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4.2.2 Research question two 
What are their opinions of long, scrolling home pages? 
After the participants had a chance to spend a couple of minutes scrolling up and down 
the home page, they were asked for their opinions on the experience (Table 9). Half of the 
participants said the act of scrolling was easy and normal. Of those who commented, 60% of 
older boomers expressed this opinion, compared to 45.45% of younger boomers.  
Despite the fact the act of scrolling was deemed easy, 27.27% of younger boomers 
and 60% of older boomers said they found the long home page overwhelming and scrolling 
was tedious. Some believed very strongly about this, since they mentioned it repeatedly 
and/or their vocal intonations changed when discussing it. One observed, “One thing that 
strikes me is there’s a lot here. There’s a lot to be scrolling through. I would almost rather 
have a separate page to go to.” Another said, “On the home page you should have everything 
you need to know, right there (meaning within the viewport—also commonly referred to as 
‘the fold’).” Concurring, a member from the same session followed with, “Sometimes it’s 
nice to have all the however many… points right there in the same screen. Then, you click if 
you want more.” Yet, another provided an interesting philosophical insight, saying,  
“I’m at this point in my life where I feel like there’s too much information. 
So, I’m thinking this is maybe a little bit too much for me….I’m not going to 
sit and read it all. I think because the way our society is, everything is so fast-
paced....I just kind of look at it and then I don’t pay attention to anything 
anymore. There’s just too much....I’m not really reading anything.” 
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Counterbalancing the negative viewpoints was a nearly equal percentage (31.25%), 
who said they did not find the home page overwhelming or the scrolling excessive. In response 
to a fellow participant’s comment about having everything within view, one subject responded,  
“I hear what you’re saying, but I think it’s a balance too....If you’re actually 
looking for a tropical destination, you want the information. So it’s kind of a 
balance of how much to include and how many links to include without 
getting too complicated.”  
Compared to those who did not care for the long, scrolling home page, this faction was 
primarily made up of younger boomers and just one older boomer.  
 Several participants (43.75%) remarked they liked how the information was chunked 
into colored sections and the layout (i.e., number of columns, positioning of images, and text) 
varied as they scrolled down the home page. They believed it helped keep the page 
interesting as well as organized and also helped them keep track of where they were on the 
page. One person stated, “I like the fact that there’s different colors in the background colors, 
so that way my brain can transition from one to the next.” Another remarked, “It’s very eye-
appealing how each selling point is separated by color and the pictures are in different 
positions… That’s just easier on the eyes, to me.” Later, the same person elaborated, “With 
trifocals, if I have everything on one page, it’s too much and it “bounces”… This is just very 
eye-appealing to me, because it separates (motioning to the blocks of color).” 
The desire for a visual prompt to scroll was voiced by several participants, with 25% 
indicating they would like to have some kind of signal on the home page to tell them to scroll 
down. Forty percent of older boomers expressed this opinion, compared to 18.18% of younger 
boomers. It should be noted at least one person initially scrolled on an inside page, rather than 
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the home page. During free exploration, the subject clicked one of the “More” links and was 
taken to an inside page where he/she was presented with a long expanse of content. Since the 
content extended below the viewport, the participant scrolled on the inside page and repeated 
the scrolling action once he/she returned to the home page. Yet, another participant mentioned 
if he/she had flipped the tablet to the horizontal mode, he/she would have seen that elements 
extended beyond the viewport and would have, therefore, known to scroll down the page.  
 Other comments about the long, scrolling home page included 25% saying they liked 
scrolling, 18.75% expressing that a website really has to interest them for them to stay on the 
site and scroll, 18.75% asserting they prefer to tap, and another 18.75% noting tapping is an 
extra step that can get tedious. Another observation commented on by 18.75% of the 
participants was that the length of the page could cause people to miss items lower on the 
page like the email signup and the testimonials. 
Two especially noteworthy observations were found within the lower percentage 
responses. Two people remarked having to scroll to return to the top was inconvenient, and it 
would be nice to have a faster way to return to the top of the page. Two others revealed scrolling 
was an action they would likely do if they were coming to a site without a specific goal in mind.  
Finally, one person explained scrolling was physically difficult, due to a lack of touch 
sensitivity in his/her fingers. One thought the long home page was unusual and it seemed like 
an ad or sales pitch. This was countered by a participant in a different group, who believed it 
did not seem like an advertisement. One noted they kept scrolling simply because they kept 
seeing more. And lastly, one expressed concerns about getting lost, saying, “If it takes you on 
confusing turns… you get lost in the website and think ‘Eh...I'm not going to search for 
something else to see what’s here.’” 
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Codes for research question two: 
 The act of scrolling is easy / normal. 
 Liked the home page colored sections and alternating layout grid / helped maintain 
interest and sense of location on the page. 
 
 The home page has a lot of stuff / is overwhelming / scrolling is tedious. 
 The home page is not overwhelming / scrolling was not excessive / was as I expected. 
 I like scrolling. 
 Would like a visual indication on the home page so you know there is more and scroll. 
 Tapping is ok / I prefer to tap. 
 Tapping is an extra step / tapping can get tedious. 
 Length of page could cause people to miss items lower on the page like the email sign 
up and testimonials. 
 
 Website really has to interest me / scrolling is ok if I am interested. 
 Having to scroll back up to get to the top is inconvenient. 
 The home page has a fluid layout / I keep scrolling because I keep seeing more. 
 Scrolling is an action I would do if I was coming to a site without a specific goal. 
 A website has to really interest me / scrolling is ok if I am interested. 
 Scrolling is physically difficult for me. 
 The website home page feels like an ad / sales spiel. 
 The website home page does not feel like an ad. 
 The long, scrolling page was unusual, but information was clear. 
 Expressed feelings about getting lost in a website. 
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3  0  3  27.27%  0.00%  18.75% 
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1  0  1  9.09%  0.00%  6.25% 
Scrolling is physically 
difficult for me.  1  0  1  9.09%  0.00%  6.25% 
Home page does feel 
like an ad / sales spiel.  1  0  1  9.09%  0.00%  6.25% 
Home page does not 




1  0  1  9.09%  0.00%  6.25% 
 
4.2.3 Research question three 
When they encounter a website that hides its navigation under a hamburger icon, do they 
understand the purpose of the icon? 
Once discussion on the long, scrolling home page had run its course, the moderator 
asked participants how they would go about going deeper into the site to find more 
information (Table 10). All participants found a way to go deeper into the site during free 
exploration, whether it was by tapping on one of the “More” links or “Learn More”/ “Read 
More” buttons on the home page, or tapping on the hamburger icon to reveal the dropdown 
menu. Some used multiple methods during the exploration. These participants were recorded 
in all of their respective data categories. 
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The first action taken by 43.75% of the participants without the moderator providing 
a hint was to tap one of the “More” or “Learn More” / “Read More” links. Twenty percent of 
the older boomers and 54.55% of the younger boomers performed this action. 
Those who tapped the hamburger icon without a hint as their first action accounted 
for 37.50% of the participants. This was split fairly evenly with 36.36% of younger boomers 
and 40% of older boomers.  
Those who tapped the “More” or “Learn More” / “Read More” links at some point 
during the free exploration period accounted for 50% of all the participants, with 45.45% of 
the younger boomers and 60% of the older boomers performing the action. Although the 
majority did not tap the hamburger icon as their first action during the free exploration 
period, 62.50% did tap it at some point in the free exploration phase. Within this segment, 
72.73% of the younger boomers and 40% of the older boomers tapped the hamburger icon. A 
few tried tapping one of the content box icons or content box headlines, which were not 
active links. Three people required a hint from the moderator to discover the purpose of the 
hamburger icon. Upon discovering its function, one participant exclaimed, “Oooo,” another 
stated, “Exactly what I was looking for.” Of those who needed a hint, 36.36% were younger 
boomers and 40% were older boomers. 
When asked, half of all participants said they had seen the three-line icon before and 
were familiar with its use. Interestingly, a greater percentage of older boomers than younger 
boomers mentioned having seen it. Only one person, an older boomer, admitted to not having 
seen or used the hamburger icon previously. Finally, it should be noted when the moderator 
asked the group how they would navigate deeper into the website, some people were further 
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down the home page and, thus, did not have the hamburger icon in their viewport, which 
could have influenced their actions. 
As with scrolling, the impact of prior experience using a tablet or smartphone on 
using the hamburger icon without a hint was measured (Table 11). In contrast with scrolling, 
experience on tablets and smartphones did seem to make a difference in participants’ success 
in using the hamburger icon without a hint, as least as indicated within the small sample size 
for this study.  
 
Codes for research question three: 
 Found a way to go deeper into the site by one way or another. 
 Used the hamburger icon to go deeper into the site during free exploration. 
 Used the “More” or “Learn More” / “Read More” links to go deeper into the site during 
free exploration. 
 
 First action, with no hint: Used the “More” or “Learn More” / “Read More” links. 
 First action, with no hint: Used the hamburger icon. 
 Had seen the hamburger icon before / was familiar with its function 
 Required a hint from the moderator to discover the hamburger icon. 
 Tried tapping one of the content box headers or content box icons. 
 Admitted to not having seen or used the hamburger icon before. 
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4 out of 6  2 out of 2  3 out of 3  1 out of 5  0 out of 1 
* No data for 1.1, 1.2 and 1.4 due to a technical issue with video camera. 
 
4.2.4 Research question four 
What are participants’ opinions on the menu hidden under the hamburger icon? 
Slightly more than two-thirds of the participants (68.75%) said they liked the 
convenience and efficiency of the hamburger icon, and the resulting dropdown menu with its 
two levels of navigation to get them where they wanted to go on the site (Table 12). Both 
younger and older boomers were well represented in expressing this opinion, with 72.73% of 
younger boomers and 60% of older boomers commenting on these attributes.  
“I like it because it separates down into individual (sub-navigation items)… 
and you don’t have to go to Services and then look at another menu of what 
services you want; it lists a couple right there (motioning to the sub-
navigation). You go directly to (it)… And, it’s big and broad – it covers up all 
the other distractions,” explained one participant.  
A quarter of the participants, including two who commented on the convenience and efficiency, 
observed having to tap the hamburger icon to reveal the menu was an extra tap, which could get 
tedious and also slow down their ability to get where they wanted to go as quickly as possible. 
This sentiment was shared fairly evenly between younger and older boomers.  
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Twenty-five percent of the participants mentioned it would be beneficial if the 
hamburger icon was accompanied by a visual cue, such as the word “Menu.” This opinion was 
also shared fairly evenly between younger and older boomers. One participant noted, “Not too 
long ago, I didn’t know what the three bars were for, so is there a way to make it idiot-proof so 
you can say ‘click on me’?” This person also noted, “What’s normally on the toolbar (meaning 
visible main navigation)… I think this is more eye-appealing this way (the hamburger), but 
something to idiot-proof it?” Another participant admitted, “I know it’s there, and I forget… I 
tend to do things sometimes the harder way out of habit, instead of remembering, ‘ok, this 
menu thing, I could use that.’” Twenty-five percent also remarked they would like if the 
hamburger icon was always at the top of the page regardless how far you scrolled down. In 
Internet jargon, this is known as a “sticky header” or “sticky navigation.” 
Another quarter of the participants commented on the design of the dropdown menu, 
with one saying, “I have the trifocal thing, too, but I’m not having trouble reading it. That’s very 
nice, because so many times there are problems. I’m not having trouble – the white on blue, the 
font sizes, everything – that’s something that’s really important to me on a website.” Another 
liked the fact it was the full-width of the screen and covered the distractions. 
Within the lower percentage responses, it was observed using the hamburger icon 
with the resulting dropdown menu was an action that participants would probably take, if 
they were coming to a site with a specific goal in mind (12.5%). One participant observed, “I 
was thinking of it from two standpoints: if it’s a fun thing, probably the scroll… If it was a 
business thing, I want to go right where I want to go, so I’d probably use the menu.” One 
participant offered this analogy, “It’s kind of like skimming a magazine. I would probably 
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scroll, scroll, scroll, and then when I was ready to really find what I was looking for, I would 
use the dropdown.”  
Two others remarked they preferred a visible and obvious menu, and two said the 
contrast between the blue and teal in the dropdown was insufficient or could be an issue for 
color blind people. (However, a check of the dropdown menu using the Coblis color 
blindness simulator at www.color-blindness.com indicated even though the palette consists 
of blues and greens, the main navigation and sub-navigation are different enough to produce 
a contrast variation for eight different types of color blindness.) One participant observed 
he/she couldn’t tell what was hidden within the icon until he/she tapped, which reveals a 
shortcoming of this type of navigation.  
Although the hamburger icon was the main focus of research questions three and four, 
there was quite a bit of discussion about the dropdown menu that opened upon tapping the 
hamburger icon (Table 13). The dropdown menu contained a second level of navigation and 
off to the right side was a plus sign to signal more navigation options for a particular menu 
item. All participants noticed the plus sign, and only one person did not realize it meant more 
information. Nearly all participants (93.75%) believed the plus sign was an intuitive symbol for 
the functionality it represented. However, a few believed the plus sign was too far away from 
the text and suggested it should be placed to the left of the main navigation item, rather than all 
the way over on the right-hand side. A few also asserted the plus sign was not necessary, 
explaining since the functionality was set up so the menu items with sub-navigation would 
expand whether they tapped the word or the plus sign, the symbol was redundant. One said 
he/she would just tap all of the menu items, regardless. 
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Finally, one participant offered a unique idea, suggesting it would be convenient if a 
couple of main navigation items were showing on the bar to the left of the hamburger icon. 
The participant mentioned several apps list a few items and then have a symbol consisting of 
three dots, instead of a hamburger icon, to indicate additional items. 
 
Codes for research question four: 
 Likes the convenience and efficiency of the hamburger icon to get them where they 
want to go. 
 
 Would like the hamburger icon to always be at the top of the page regardless how far 
you scroll down. 
 
 Would like a visual hint to indicate the purpose of the three-line icon. 
 Prefers a visible and obvious menu. 
 Would use the hamburger icon if they were coming to a site with a specific goal  
in mind. 
 
 Likes the design of the dropdown menu (size, font, colors). 
 The extra tap is tedious / slows down ability to get them where they want to go as 
quickly as possible. 
 
 The background colors of the dropdown are not good / do not have sufficient  
color contrast. 
 
 Cannot tell what is in the menu until tapped to open it up. 
 No strong opinion either way about the hamburger icon and dropdown menu. 
 Finding what I’m looking for is satisfying. 
 I forget to use the hamburger icon. 
 Noticed the plus sign in the dropdown menu. 
 Knew the plus sign meant more. 
 The plus sign is intuitive. 
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 Believed the plus sign was not necessary; if there were subpages it would drop down 
further anyway. 
 
 The plus sign is too far from the text. 
 Did not know the plus sign meant more. 
 Plus sign is not intuitive. 
 Having a plus sign is a must. 
 Hamburger icon is great for small screens. 
 It would be nice if a couple of main navigation items were showing, like on apps that 
have a few items and then three dots for more. 
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3  1  4  27.27%  20.00%  25.00% 
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the dropdown menu.  11  5  16  100.00%  100.00%  100.00% 
Knew that + meant 
there was more.  10  5  15  90.91%  100.00%  93.75% 
The + sign is intuitive.  10  5  15  90.91%  100.00%  93.75% 
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2  1  3  18.18%  20.00%  18.75% 
The + sign is too far 
away from the text.  1  2  3  9.09%  40.00%  18.75% 
Did not know that + 
meant more.  1  0  1  9.09%  0.00%  6.25% 
The + sign is not 
intuitive.  1  0  1  9.09%  0.00%  6.25% 
Having a + sign is a 












1  0  1  9.09%  0.00%  6.25% 
 
4.2.5 Additional findings 
Outside of the primary research questions, the small group discussions revealed other 
interesting insights (Tables 19 and 20). After participants navigated to the inside pages, it 
was observed they returned to the home page by two main methods. The majority (66.67%) 
tapped the back button on the iPad. Fifty percent used the “Home” button within the 
hamburger dropdown to return to the home page. A few mentioned the method they used 
would depend on how deep they were within a website. If they were several levels in, they 
would be more likely to tap the “Home” button in the dropdown menu rather than tap the 
iPad’s back button multiple times. A couple people also mentioned they sometimes tap the 
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logo in the header of the website to return to the home page, and one person mentioned 
he/she often used the breadcrumbs on sites he/she frequented. 
The design elements of the website received several comments, such as the “design 
was simple and clean; had nice use of white space, so it wasn’t too busy; was well organized; 
had good color contrast”; and “used font sizes that made the text easy to read.” “I don’t need 
my cheater glasses,” one participant remarked. As mentioned earlier, several liked the use of 
the blocks of color and varying the grid layout to maintain their interest as they scrolled 
down the page. Fifty percent remarked on the large photo at the top of the website, saying it 
was attractive and inviting. However, one person noted he/she grew tired of the static image 
and would prefer it functioned like a slideshow with different images and messages.  
Twenty-five percent of the participants, two younger boomers and two older 
boomers, commented on the redundancy of the links between the long, scrolling home page 
and the dropdown menu. The two older boomers decidedly found it confusing. “It kind of 
makes that big scrolly thing on the home page…makes me think, ‘what was that about?’ If I 
have all of this here (referring to the dropdown menu)...if they correlate at all,” mentioned 
one older boomer. Another older boomer in a different group remarked,  
“The thing that always fascinates me about all of this, is… you can either hit 
‘more’ and get what you want, you can scroll, or you can ‘learn more,’ or you 
can do the dropdown menu. There’s always so many choices. Sometimes I 
don’t always want as many choices.” 
The two younger boomers were less adamant. “If you use them all, it takes you to the same 
place over and over and over again,” remarked one. Another shared, “Having information 
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that’s available in two ways and two different places, I always thought was kind of valuable, 
but I've been told it’s a redundancy…because then you just get lost.” 
Three participants noticed the main menu repeated in the footer as a list and thought it 
was interesting and potentially useful. Two opined the photos in lower part of the home page did 
not need to be as large as they were. They explained they would prefer smaller photos and less 
text so there was not as much to sift through on the home page. As a point of reference, these two 
participants also believed the home page was overwhelming and scrolling was tedious. Only one 
person inquired about the lack of a search box. 
At the end of the sessions, the moderator asked the participants to rate their feelings 
about the long, scrolling home pages and hamburger icon on a scale of one to ten, with ten 
meaning easy/like and one equaling difficult/do not like (Figure 10). The hamburger icon 
received higher ratings overall, with an average rating of 8.09 from younger boomers and 7.7 
from older boomers, and an average of 7.97 for all participants. Long, scrolling home pages 
fell slightly behind, receiving an average rating of 6.68 from younger boomers and 5.8 from 
older boomers, and an average of 6.4 for all participants.  
 
Codes for additional findings: 
 Used iPad “back” button to return to the home page. 
 Used hamburger icon to return to the home page. 
 Tapped logo to return to the home page. 
 Home page is simple and clean / not too busy / well organized. 
 Likes the pictures. 
 Text is easy to read. 
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 Finds redundancy of duplicate links confusing. 
 Remarked on the color scheme. 
 Remarked on the white space. 
 Noticed menu in the footer. 
 Photos found below the banner image are larger than needed. 
 The home page look is rather generic. 
 Where is “Search?”. 
 Miscellaneous suggestions / comments. 






































7  2  9  63.64%  40.00%  56.25% 
Likes the pictures.  6  2  8  54.55%  40.00%  50.00% 







2  2  4  18.18%  40.00%  25.00% 
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Table 14 (Continued) 
Remarked on color 
scheme.  3  1  4  27.27%  20.00%  25.00% 
Remarked on white 
space.  3  0  3  27.27%  0.00%  18.75% 
Noticed the menu in 




1  1  2  9.09%  20.00%  12.50% 
The home page look 
is rather generic.   1  0  1  9.09%  0.00%  6.25% 
Would like a search 
box.  1  0  1  9.09%  0.00%  6.25% 
 
 
Figure 10: Preference Rating of Long, Scrolling Home Pages and Hamburger Icons 
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CHAPTER 5: DISCUSSION AND RECOMMENDATIONS 
 
5.1 Discussion 
5.1.1 Long, scrolling home pages 
The split between those who scrolled independently and those who needed a hint was 
fairly even, with seven participants scrolling on their own and six participants requiring a 
hint. However, even though approximately half of the participants scrolled independently, 
three-fourths of all participants said it was not immediately intuitive to scroll. This was most 
likely due to the design of the prototype, which purposely did not provide any indication 
there was more on the home page below the three main content boxes. The rationale for this 
design choice was so participants would be forced to take an initiative to interact rather than 
being influenced by visual cues of text or graphics partially showing at the bottom of the 
viewport. Based on the number of participants who said it was not immediately intuitive to 
scroll and reinforced by those who said it would be helpful to have some kind of visual 
prompt to scroll down, it clearly demonstrates some kind of visual cue would be 
advantageous.  This assertion is further supported by the fact there appeared to be no 
correlation between scrolling and participants’ familiarity with touch-screen devices. 
Although the sample size for this preliminary study was quite small, these findings support 
the AARP recommendation to incorporate visual cues so users realize there is more “below 
the fold” (Chisnell & Redish, 2004). At the same time, these findings appear to contradict the 
suggestion made by Barros et al. (2014) that once older adults learn the motion of swiping to 
scroll, a visual cue such as an arrow might not be needed. 
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Interestingly, since more than half scrolled even without a visual cue or verbal hint, it 
suggests those who did scroll had some inclination to do so. Due to the limited scope of this 
study, it is unclear what caused them to scroll. They may have scrolled because it was a learned 
behavior, because they were bold and took the initiative to explore, because they saw a fellow 
session member doing it, or simply because they knew the moderator wanted them to take 
some kind of action. Further investigation is necessary to determine the causative factors. 
It is worth noting that a greater number of younger boomers (6) compared to older 
boomers (1) scrolled without a hint. Although the reasons are unclear, this may suggest some 
kind of intra-generational difference, perhaps related to familiarity, experience, or comfort 
level with technology and touch-screen devices.  
Surprisingly, only one person, a younger boomer, immediately scrolled as soon as the 
iPads were distributed and before the focus group questions had begun. An intriguing area 
for future research would be to repeat this study with a similar demographic to see if this was 
simply an idiosyncrasy or if there was evidence to suggest a link to gender, profession, a 
tactile learning style, or some other factor. 
One particularly interesting observation only a few people made involved the context 
in which they would use different navigation elements. For them, scrolling seemed to be 
perceived as more of a leisure or non-task-related activity; whereas, using the hamburger 
icon was associated with work-related or task-based activities. 
 
5.1.2 The hamburger icon 
Nearly two-thirds of the participants used the hamburger icon at some point during 
the free exploration period, which suggests most of those who tapped the icon were at least 
71 
somewhat aware of its purpose prior to attending the focus group. This observation is further 
reinforced by the fact, when asked about it, half of them acknowledged they had seen the 
icon before and were familiar with its function. Only one person, an older boomer, admitted 
to not having seen or used the hamburger icon previously. However, since a little more than 
one-third of the participants required an explicit hint to tap the icon, it is quite possible that 
others were not previously aware of its purpose, but were not willing to admit it in front of 
their peers.  
Interestingly, nearly twice as many younger boomers versus older boomers tapped on 
the hamburger icon during the free exploration period. Although this study cannot be 
generalized to the larger population, this could indicate intra-generational differences in 
navigation methods, but would require further research. 
Upon viewing the video recordings at the conclusion of the sessions, it was discovered 
when the participants were instructed to navigate deeper into the website, several were 
somewhere farther down on the home page and did not necessarily have the hamburger icon in 
sight. Therefore, it is conceivable the user’s position on the home page may have influenced 
the first action he or she took. Although this was an unforeseen complication, it seems to 
support the principle of having multiple ways to navigate a website (Chisnell & Redish, 2004), 
and provides an opportunity for further investigation. Additionally, the fact a few people tried 
tapping headlines and graphical icons (the airplane, suitcase, and camera icons), also indicates 
providing multiple ways to get to one’s destination can be beneficial to the user. 
Prior to conducting the study, it was hypothesized not having the main navigation 
items visible could be a stumbling block, based on data from the literature review, which 
identified a reduction in working memory as a natural outcome of aging. When participants 
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were asked what their impressions were about the hamburger icon or how it functioned, they 
remarked on several aspects. However, the one thing they did not say was having the 
navigation links hidden under a hamburger icon caused them to lose their sense of location 
within the website.  Again, due to the small sample size, further research, such as task-based 
usability studies, is needed to determine the validity of these preliminary results.  
A majority of the participants said they liked the convenience and efficiency of the 
hamburger icon, and the resulting dropdown menu with its two levels of navigation to get them 
where they wanted to go on the site, although a few did suggest it would be beneficial to have a 
visual hint of what the three lines meant. Based on the focus group discussions, it is evident 
people are gradually learning what the symbol means. Nevertheless, it would still be prudent to 
reinforce its function and build familiarity by pairing the icon with a label, such as the word 
“Menu.” These findings are supported by past researchers’ recommendations to clearly label 
navigation items and to accompany icons with text (Barros et al., 2014; Chisnell & Redish, 
2004; Kurniawan & Zaphiris, 2005). 
 
5.1.3 Additional findings 
Throughout the focus group sessions, participants commented on the design of the 
home page and dropdown menu. Even those who wore tri-focal eyeglasses believed it was 
inviting and easy to read, due to the clean, simple design, ample white space, large blocks of 
color, reasonable font size, and use of short paragraphs of content accented by photos, icons, 
action links, and buttons. Nearly half of the participants remarked the blocks of different 
colors and variety in the positioning of text and images on the home page helped keep their 
interest as they scrolled down the page. This makes a strong case for the importance of 
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providing variety in the design, while also conforming to a grid and keeping the amount of 
information on the home page minimal to encourage engagement. This also supports 
recommendations by previous researchers to create layouts easy to skim and read by making 
them clean and well organized, with good use of content hierarchy, white space, contrast, and 
a comfortable font size (Chisnell & Redish, 2004).  
Even though the design took into account many heuristics of design for older adults, 
the website prototype was designed for a general audience, and not specifically catered to 
older adults. Current web standards for general audiences recommend 14-pixel or 16-pixel 
paragraph text, and the prototype used Open Sans in a 14-pixel font-size with 24-pixel line-
height for paragraph text. The design of the website prototype, backed by the participants’ 
comments, is an example of the benefits of inclusive design and supports what many have 
professed for some time—good design is good for all. 
Additional findings regarding navigation revolved around methods the participants 
used to return to the home page. Most tapped the iPad back button and several tapped the 
“Home” button within the hamburger icon. A few remarked they usually used the iPad back 
button, but would use the hamburger menu, if they were very deep in the site to avoid tapping 
the iPad back button multiple times. Yet, again, this supports the notion of providing users with 
multiple navigation methods and “letting the user stay in control” (Chisnell & Redish, 2004). 
Only two people mentioned they sometimes tap the logo to return to the home page. This 
suggests although many websites no longer have a dedicated “Home” button in the main 
navigation and web designers seem to expect all users will know to click on the logo in the 
header, it is quite possible a good deal of the over-fifty population is not aware of this 
navigation technique. Further investigation into this area could provide valuable results. 
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Although the study provided several indications to support redundancy in navigation 
options, twenty-five percent of the participants remarked they found redundancy of duplicate 
links confusing. The balance between assisting the user with multiple navigation pathways 
and not be overwhelming can be a difficult task. In the case of the website prototype, the 
confusion may have been heightened, since the text was merely placeholder text and not 
actual, meaningful content. The differences of opinions indicate redundancy of navigation is 
worth further research. 
In general, participants rated their feelings about the hamburger icon more favorably 
than the long, scrolling home page. Although these findings cannot be generalized to the 
larger population of baby boomers and more research is needed, these ratings may suggest 
boomers tend to be more task-focused than leisure-focused and want to obtain their 
information quickly and efficiently.  
 
5.2 Recommendations 
Many interesting perceptions and opinions emerged from the focus group 
sessions. Although this was an initial investigation with a small and relatively 
homogenous sample, certain aspects surfaced as being particularly evident as described 
below and summarized in Table 15. 
 
5.2.1 Long, scrolling home pages 
Provide a visual cue to scroll 
Designing to ensure some of the content extends below the viewport is no longer a 
fool-proof way to guarantee people know to scroll. With so many different sized touch-
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screen devices on the market, it is no longer possible to predict the location of the bottom 
of the viewport. Furthermore, it would be prohibitive to try and design for all possible 
screen dimensions. Therefore, a visual cue, such as a down arrow as seen on some 
websites, should be built into the design. This could be placed as a static graphic or as 
part of the code, so it would show in the beginning, but fade away as the user begins 
scrolling downwards.  
 
Provide an easy method to return to top of page 
Along the same lines as including a cue to scroll, providing users with a quick method 
to return to the top of the page, such as a “back to top” button, is also recommended. Similar to 
the scroll down arrow, a back to top button could be programmed to appear at a certain point 
down the page. In this manner, it is unobtrusive and only shown when the user may need it.  
 
Break up long expanses with blocks of color, and variety of grid and layout 
To maintain interest, promote engagement, and help users keep track of where they 
are and have been, visually segment the layout with blocks of color and vary the positioning 
of text and images.  
 
Do not bury important information at bottom of page 
Information near the bottom of long, scrolling pages runs the risk of being missed. 
Refrain from placing important information or business-critical calls to action at the bottom 
of the page. 
 
76 
Consider use of scrolling for non-task-related activities and leisurely browsing 
The results from this study suggest web users tend to scroll if they are engaged in a 
non-task activity, such as casually browsing a website. Two suggested uses of long, scrolling 
pages are to tell a brand story so visitors get a sense of the company or provide brief overviews 
of the content within the site to pique readers’ interests and compel them to explore further. 
 
5.2.2 The hamburger icon 
Accompany the hamburger icon with a visual cue, such as the word “Menu” 
The hamburger icon is becoming more and more familiar to web users. However, the 
results of this study indicate a fair percentage still do not know its meaning. Using a cue, 
such as the word “Menu,” will reinforce its purpose and help ensure visitors find the 
information they for which they are looking. 
An approach to labeling the hamburger menu this researcher has yet to see, but is 
worth consideration, is to use a technique similar to the aforementioned scroll down arrow 
that disappears once the user interacts. Since websites are able to identify visitors through 
various means, it is conceivable that menu labeling could be made visible for the first several 
visits by a user, but would disappear after a certain period of time or a certain level of 
repeated usage was achieved.  
 
Anchor the hamburger icon at top of page 
Participants said they would like to have the menu visible regardless how far they 
were down the page. Known as fixed navigation or “sticky” navigation, this can easily be 
achieved during the coding of the website. 
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Consider the hamburger icon and dropdown menu for business or goal-based activities 
This study indicated when website visitors arrive at a site with a purpose, they want to 
accomplish their mission quickly and efficiently; they do not want to waste time browsing 
and scrolling. A dropdown menu functions essentially like an outline or sitemap to allow 
users a quick find of what they want. 
 
5.2.3 Additional recommendations 
Provide multiple ways to return to the home page 
Participants in this study indicated they use various means to return to the home 
page. Many use the tablet’s back button, but others may use the “Home” button in the 
dropdown menu, breadcrumbs, navigation links in the footer, or tapping on the company 
logo in the header of the website, depending upon their habits or how deep they are  
in the site. 
 
Exercise discretion with navigation redundancy 
Providing multiple ways to navigate a website, such as dropdown menus, home page 
buttons, and links allow the user to stay in control. At the same time, it is important to not 
provide too much redundancy that creates confusion for the user. 
 
Employ good design practices 
Aside from items dealing specifically with navigation, employing good design 
practices, such as sensitive use of white space and organization of information; 
knowledgeable font face and font size selection; skilled use of typographic hierarchy; 
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grouping related information, and keeping content brief, all contributed to provide users 
with a favorable experience, regardless of their feelings about the long, home page or the 
hamburger icon.  





















CHAPTER 5: CONCLUSION 
 
How information and navigation are presented on a website can greatly impact one’s 
ability to successfully use the site. While this is an important consideration for all audiences, it 
is especially important for older adults. Older adults experience decreases in visual acuity, 
working memory, and the ability to block out distractions. These aspects, plus their wide range 
of experience and familiarity levels using computers and touch-screen devices, can greatly 
impact the successful use of a website, and, therefore, the overall user experience. It has been 
remarked in extant literature that designers, who are generally in their twenties and thirties, 
often do not take into consideration the usability needs of older adults. However, older adults 
and baby boomers, in particular, make up a significant portion of the U.S. population.  
The aging of the population in the United States and around the world will continue 
for many decades to come. Because effective graphic design is about communication and 
problem-solving, and not just about creating visually appealing materials, it is imperative 
designers consider the natural physiological changes associated with aging and the 
experience level of their audiences when they design. 
Overall, what seemed to be of greatest importance to the participants in this study 
was easily and quickly finding the information they were seeking. Although this was a small 
study with a relatively homogenous population, these findings indicate it is crucial for 
designers to be sensitive to the goals, objectives, and needs of their audiences—in this case 
older adults—and not create unnecessary barriers. Long, scrolling pages should not be used 
simply because they are a popular trend. They should be designed with care and not be 
excessively long. Website visitors cannot be counted on to explore and discover if a page 
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scrolls or the function of the hamburger icon; visual cues should assist the user and 
eliminate barriers.  
Designers are tasked with conveying information in a visually appealing, yet, 
effective manner. They must be cognizant of the difference between providing information 
beneficial to the user and enhancing their experience, and designing web pages seemingly 
designed for design’s sake that can ultimately result in confusing, frustrating, and alienating a 
large portion of their audience. 
 
5.1 Challenges 
Recruiting male participants proved to be a challenge. Although several recruitment 
methods were utilized and a number of male participants were directly contacted, only one 
participated. The severe imbalance of genders prevented data from being analyzed in this area.  
Along similar lines, getting sufficient older boomers was a challenge, and although 
the range for this study was age 50-68, the oldest participant was only sixty-six. 
Another challenge included technical difficulty with video equipment during the first 
session. The original plan had included an assistant to manage the technology so the 
moderator could focus attention on the participants. However, due to illness, the assistant was 
only able to make it to one session.  
 
5.2 Limitations 
Although the perceptions and opinions that emerged during this study are of benefit 
in revealing individual insights and hinting at possible broader significance as well as areas 
for future research, these preliminary findings should not be generalized to the over-fifty 
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population, since the sampling was too small to ensure validity of the statistics or of any 
patterns that emerged. Additionally, this was an unfunded study with a small sample size 
culled from a relatively homogenous, well-educated, middle-class university town in the 
Midwest, which very likely impacted the results.  
Although focus group discussions were deemed an excellent first step in this line of 
research and especially well suited to older adults (Chisnell, Lee, & Redish, 2004; 
Onwuegbuzie et al., 2009), the very nature of small group discussions meant participants 
could be influenced by others’ comments and actions, or they may not have expressed their 
true feelings. 
Limitations of prototype included the design being optimized for a vertical tablet 
view only and not containing actual content. Had the design been optimized for both portrait 
and landscape, other insights may have emerged. The lack of complete, real content was 
intentional, but may also have been a factor in some of the redundancy confusion between 
hyperlinks, buttons, and dropdown navigation a few of the participants experienced. 
 
5.4 Areas for Further Research 
Academic research involving the design of touch-screen navigation and adults fifty 
years of age and older is a largely untouched area of study. This research has significant 
implications for advancing knowledge in this area. As an initial exploration into this topic, the 
goal was to uncover their perceptions and opinions and provide direction for future research.  
The results from this study provide many exciting opportunities to investigate best 
practices in web design for touch-screen devices and usage by adults age 50 and older. 
Opportunities include repeating the focus groups with both similar and varied demographics 
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to validate the findings, and building upon the body of knowledge by comparing results by 
gender, profession, learning styles, education levels, socio-economic levels, or degree of 
familiarity with the technology. In addition, profiling participants by using Chisnell and 
Redish’s “Four Dimensions of Age” tool (2014, pp. 11-12) could add even greater depth to 
the results. Other areas with potential include adding a search box to the prototype, testing 
with actual content to gain a deeper understanding on the benefits or shortcomings of 
redundancy in navigation options, and investigating intra- and inter-generational differences. 
Furthermore, task-driven usability studies could provide an opportunity to corroborate and/or 
dispel various findings and build upon the data examined here. 
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Additional Comments Coded Transcript (Continued) 
 
Home page look is rather generic 
Nothing really actually stands out. It looks pretty...Generic. (1.4) 
Where is “Search”? 
I don’t see a search box on here (in reference to finding info easily). (2.3) 
Miscellaneous suggestions / comments 
 I think either way works well, as long as both ways are idiot‐proofed. (2.6) 
I think it navigates like I would have expected it based on using a phone. I haven’t used one of these. It’s 
similar enough. (3.2) 
It wasn’t obvious to me because in the past it would like, light up, when you could click a button, it would 
be lit up. (3.1) (Moderator discusses desktop hover effect and tablets don’t have a hover state.) 
Some of the stuff I use has the breadcrumbs. (3.2) 
 
